WHITE PAPER
UPSTREAM BIOPROCESSING

Sw nhan lén cuta virus Viém niao Nhat Ban trong té bao Vero
trong san xuat Vaccine str dung TideMotion Bioreactor

Gié&i thiéu

Virus viém ndo Nhat Ban (JEV) lan d4u tién dwoc phan lap twr
ndo cta mét trwong hop tir vong & nguwdi & Nhat Ban vao
nam 1934. Mac du cac ca viém ndo Nhat Ban co triéu chirng
rat hiém, nhung ty 1& t& vong c6 thé 1én t&i 30%. Trong sbé
nhirng ngudi sdng sét, 30-50% bj cac van dé vé tri tug, hanh
vi hodc than kinh vinh vién. V&i hon 3 ty nguwoi & khu vuc
DPéng Nam A va Tay Thai Binh Dwong cé nguy co bi nhiém
JEV, tiém phong la cach phong ngira tot nhét.

Viéc phat trién vac-xin viém ndo Nhat Ban bat diu tlr nhivng
nam 1940 v&i vaccine c6 ngudn géc tir ndo chudt bi bat hoat
b&i formalin. Mac du cé hiéu qua trong tao ra dap (rng mién
dich bao vé, rat nhiéu vaccine c6 ngudn gbc tlr chudt da dwoc
ngirng st dung vao thang 5 ndm 2011 vi cac tiéu chuan quéc
t& trong phat trién vaccine viém ndo ngay nay khéng cho phép
tiép tuc thuwc hién phwong phap san xuét nay.

Trong bai b&o nay, ching t6i mé ta sw phat trién ctia quy trinh
tao vaccine viém ndo Nhat Ban béng cach st dung hé théng
nudi cly t& bao packed-bed. Chung t6i da chirng minh mot
giai phap sinh hoc hiéu qua vé chi phi va quy trinh san xuét
nhanh phu hop dé& thay thé vaccine cé ngudn gbc tir néo
chudt.

Tong quan

Céc té& bao Vero dwoc nudi cdy bang méi trwéng MEM / FBS
tiéu chuén st dung cho thiét bi nudi cay té bao VacciXcell
CelCradle-500AP c6 chtra vat liéu mang(carrier) BioNOCTM
II. Téng sb té bao 1,2x10° té bao thu dwoc sau 96 gidr cAy.

Vé thoi gian nhan doi cla té bao, cac té bao nhan Ién trong
CelCradle (CC) trong ~32 gi¢ trong khi sinh triedng trong chai
nudi cay can ~40 gi®. Quan sat thu dwoc minh chirng rd rang
réng céng nghé TideMotion® cung cAp diéu kién phat trién tot
hon cho cac té bao, c6 kha nang tang hiéu qua viéc trao dbi
cac chat dinh du&ng/oxy gitra cac t& bao va moéi trwéng nudi
cay.

Cac té bao Vero dwoc lay nhiém virus JE véi ty 1& 1ay nhiém
mong mudn (MOI) & 0,01. Sau khi nhi&m virus, thu mét lwong
nhd mdi trwdng chira virus mdi ngay déng thdi bd sung moi
trwéng mai trong bay ngay san xuat virus. Hiéu gia virus trén
mbi lan thu duwgc xac dinh bang plaque assay (golden
standard). Téng cong, 1.1x10"" plaque (pfu) lay nhiém thu
duwoc tir mot CelCradle bioreactor.

Vit liéu
kL Dong té bao N i s | Tépao
Thiéet bi /San pham Maéi trwong nudi cay giong
CelCradle- £ s MEM/10%FBS/ s
500AP T6 bao VerolJEV 2mM L-Glutamine 1.4x10

Bang 1: Vit liéu can cho pha | — Sinh trudéng té bao Vero.

Pha I: Nudi cay té bao Vero

Thu té bao ttr bdn chai nudi cay T175 béng x ly trypsine va
ly tam 3 phut véi téc dd 400xg. Chuyén 120 ml dung dich
chira 1,4x108 sang mét chai CelCradle-500AP c6 nap mau
trang.

Té bao dwoc cay bang cach Up ngwoc chai CelCradle da thay
béng nap trang, toan bod carrier dwgc ndm hoan toan trong
dung dich méi trwéng. Viéc cly té bao dwoc thuc hién trong
td 4m CO, 37°C trong 3 gi®, ct¢ 15-30 phut lac xoay nhe
nhang. Hiéu qua cay dat 99,51% sau 1 gi&. Dé cac té bao
bam dinh hiéu qua, B4 sung 500 ml méi trwdng nubi cly, dat
chai 2.2L vao thiét bj v&i théng sb nhw sau:

Thé tich R R ot 5 g Thoi gian tang
CelCradle Théng so trén TideMotion trvéng
Uprate: 1 mm/giay
Uphold: 10 giay
500 ml Downrate: 1 mm/giay
Downhold: 10 giay
Thé tich chai truyén Théng sé c4p méi truong |~ 96 9i0
maéi trwdng Sorm 1 (4 ngay)
Thé tich: 1999 ml
2200 ml S6 chu ky/Ngay: 24
Chu trinh: 1111111

Bang 2: Sinh truéng té bao trén CelCradle va thong sé tw cap méi truong
pha |: Sinh truéng té bao.

Thu méu vat liéu mang hang ngay va thuc hién: (1) Bém
CVD va; (2) quan sat tric quan ve sy tang tredng va phéan
bo té bao bang nhuém mau methanol/trypan-blue.

CVD & Theo d6i Glucose
Pha 1: Tang trwéng té bao
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Hinh 1: (Trén): Bém té bao hang ngay bdng CVD téi thiéu 10 vét liéu mang ngéu
nhién thu ttr chai CelCradle-500AP. (Dwéi): 3 carrier duoc ¢ dinh methanol,
nhuém 1x trypan-blue 5 phut nhiét d6 phong, riia PBS 2 1&n va quan séat dudi
kinh hién vi.

Pha ll: LAy nhiém va tang sinh virus



Céc té bao dwoc nhiém JEV véi MOI 0,01 va tong thé tich
500 ml. Ly nhiém virus va dé virus nhan lén trong 7 ngay,
cac tham sb cai dat cho thiét bi nhw sau:

Thoi gian | Thong s6 TideMotion
Pha Il A: Lay nhiém virus
Uprate: 1 mm/giay
Uphold: 15 phut
Downrate: 1 mm/giay
Downhold: 10 giay
Pha Il B: Nhan Ién cuta virus
Uprate: 1 mm/giay
Ngay 0,1, 2,3 Uphold: 10 giay
Downrate: 1 mm/giay
Downhold: 10 gidy
Uprate: 1 mm/giay
Uphold: 10 giay

Ngay 0 (1.5 gi®)

Ngay 4 Downrate: 1 mm/giay
Downhold: 1 phut
Uprate: 1 mm/giay
Ngay 5, 6, 7 Uphold: 0 giay

Downrate: 1 mm/giay
Downhold: 2 phat

Bang 3: Théng sé CelCradle Pha Il.

Thu méi trwérng chiva virus hang ngay va bd sung thém mai
trwdng trong 7 ngay nudi virus:

Thei gian Cong viéc
Ngay 0 (1.5 gi®) Lay nhiém virus
Ngay 0 Sw nhan 1én virus
Khong t'hu hoach;
Ngay 1 Thu dich nudi cdy,Chuan d6 virus;
B4 sung glucose
Thu 470 ml;
Ngay 2 Thém 470 ml méi trwdng; Bb sung
glucose/glutamine
Thu 470 ml;

Thém 470 ml méi trudng; Bb sung
glucose/glutamine
Diéu chinh CO; clia td &m 5% dén 0%
Thu 470 ml;
Thém 470 ml méi trwdng;
Bb sung glucose/glutamine
B6 sung Natri bicarbonate d& dam bao pH
Thu 470 ml;
Thém 470 ml méi trwdng;
Bb sung glucose/glutamine
B6 sung Natri bicarbonate dam bao pH
Thu 470 ml;
Thém 470 ml moi trwdong;
B6 sung glucose/glutamine
B sung Natri bicarbonate dam bao pH
Ngay 7 Thu 500 ml; Két thuc

Béng 4: Thoi diém thu hoach va bé sung méi truong trong 7 ngay nudi cy & pha .
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Hinh 2: (Trén): Néng dé glucose duoc do hang ngay béng thiét bi GlucCell.
Miii tén mau xanh cho mét lan thu dich virus (470 mi) va bé sung mét luong
méi truong tuong duong vao chai. Méi trirong thay thé da duoc bé sung
glucose [G; phéng xanh la cdy] va/hodc glutamine [Glut; phéng xanh & céy]
va/hodc natri bicarbonate [SB; phéng tim]. (Dwéi): 3 carrier dwoc thu ngéu
nhién tir chai CelCradle ngay 0 va 7 sau lay nhiém . Céc carrier duoc cé dinh
bang methanol, nhuém véi 1Tryp-blue 1X trong 5 phit & nhiét d6 phong sau
d6 rira hai lan véi PBS t'6c khi quan sét dui kinh hién vi.

Pha Ill: Dinh lwgng JEV bang Plaque Assay

Thu dich chira virus hang ngay (sau lay nhiém). Bdo quan
dich virus & -80°C cho dén khi tdt cd cac mau dwoc thu
hoach. Hiéu gia virus dwoc dwoc phan tich bing plaque
assay (golden standard) theo quy trinh da cong bé.

Chusn dd JEV (pfu)
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Hinh 3: CelCradle-500AP. Chuén dé JEV béng plaque essay(pfu).

Th&i diém| Thétich | Hiéugia | Hiéu gia Hiéu qia
Thu hoach | Thu hoach| Thu hoach | tich liy téng
Ngay 1 0oml - -
Ngay2 | 470 ml 1.63x10° 1.63x108
Ngay 3 470 ml 1.84x10° 2.01x10°

Ngay 4 470 ml 1.57x10%° 1.78x10%° 1.06x10
Ngay 5 470 ml 4.35x10%° 6.12x10%°
Ngay 6 470 ml 2.51x10%° 8.63x10%°
Ngay 7 500 ml 1.93x10%° 1.06x10*

Béng 5: CelCradle-500AP. Chuén d virus lay nhiém béng plaque assay (pfu).




So sanh sy nhan lén virus trén hé théng 2D vs 3D
So sanh sy nhan lén virus trén chai nubi cdy 2D T175 va
CelCradle 3D. San xuat JEV tr moét chai CelCradle twong dwong

véi 21 chai nudi ciy T175.

Téng pfu
1
 TeEem 1.06E+11
% 1.0E+11
§ 8.0E+10 21-fold
>§ 6.0E+10
[=Te})
2 40E+10
= 2.0E+10 5.03E+09
2D-T175 3D-CelCradle
CelCradle T175
Dién tich bé mat(cm?) ~ 5000 175
Téng Iweng virus thu 1.06x101 5.03x10°
Virus/cm? 2.1x107 3.0 x107
pfu ~ chai T175 21 1

Thao luan

(ng dung céng nghé TideMotion trong thiét bi nudi cay té
bao dam bao mat do té bao cao va nang suét sinh hoc cao.
Day la diém khac biét trong viéc tao ra mgt méi trwéng nudi
chy két hop trao ddi oxy cao, va gidm (rng suét cat té bao.
Dung tich s&n xuét du kién theo GMP can thiét bi sinh hoc
nudi cay té bao 500L va sy phat trién quy trinh rong rai dé
tdi wu héa ndng suét, gidm chi phi san phdm va xac dinh
céac théng sb quy trinh sé van can dwoc tién hanh dé phat
trién quy trinh GMP quy mé I&n. Tuy nhién, do CelCradle
st dung nguyén tic chuyé&n ddng thay triéu Tide Motion
twong tw nhw thiét b nudi cdy TideCell quy mé 1o, thiét bi
kich thwéc gon va thé tich nhd nay cho phép téi wu héa quy
trinh va phat trién lién hop.

Trong nghién ctru nay, ching ti da chirng minh réng
CelCradle-500AP c6 thé dwoc sir dung dé nuoi cay té bao
Vero va san xuét vc-xin JEV hiéu qua. San lwong virus
tdng thu cho mét chai CC-500AP 14 1.06x101" pfu

(plaque assay); tuy nhién, mgt chai CC-500AP twong tw
nhw chai nudi cdy T175 nhung tao ra ndng suét virus cao
gép 21 1an. Luu y rang céac hiéu gia nay tao ra trong cac
didu kién nuéi cdy chwa dwoc danh gia va ther nghiém tiép
theo dé& xac dinh cac théng sb van hanh tét nhat cho viéc
nuoi cay té bao Vero va san xuét JEV sé co thé ting ning
suat hon.
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Cap nhéat thém cac bai nghién ctru trén san pham:
http://www.escoaster.com/white-paper-and-protocols/white-papers/#content

Tim hiéu thém théng tin tai:
http://www.vaccixcell.com/products-and-brands/celcradle/
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Moi thdc méc, vui Iong lién hé:
Esco Vacccixcell (Bioprocessing Tools): mail@vaccixcell.com
Esco Aster (cGMP CDMO): mail@escoaster.com
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